Circadian variation in the mitotic rate of the rat corneal epithelium. Cell divisions and migration are analyzed by a mathematical model.
A stathmokinetic method was used to study the diurnal variation in the mitotic rate (MR) of the rat corneal epithelium, and in the adjacent conjunctival epithelium. A prominent circadian variation in cell proliferation was observed in both epithelia, both showing almost the same pattern, which may indicate that both tissues are submitted to the same regulatory mechanisms. The average rate of cell renewal during a 24 h period indicated a mean cell renewal time of 12.3 days. This is longer than previously assumed. The MR declined toward the central cornea. Based on the above observations and the known centripetal migration of cells in the corneal epithelium, we have developed a mathematical model showing isomorphism with the renewal of the corneal epithelium.